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Linear simulations of plasma microturbulence are used with recent radial profiles of toroidal velocity [1] from similar plasmas to consider nonlinear microturbulence simulations and observed transport analysis on Alcator C-Mod [2] . We focus on internal transport barrier (ITB) formation in fully equilibrated H-mode plasmas with nearly flat velocity profiles.
Velocity profile data, transport analysis and linear growth rates are combined to integrate data and simulation and explore the effects of toroidal velocity on benchmarking simulations.
Areas of interest for future nonlinear simulations are identified. A good gyrokinetic benchmark is found in the plasma core, without extensive nonlinear simulations.
RF-heated C-Mod H-mode experiments [3, 4] , which exhibit an ITB, have been studied with the massively parallel code GS2 [5] towards validation of gyrokinetic microturbulence models. New, linear, gyrokinetic calculations are reported and discussed in connection with transport analysis near the ITB trigger time of shot #1001220016 (Fig. 1 ).
I. Linear gyrokinetic simulations of ITG/TEM and ETG drift modes
Earlier work [6] has been recomputed and verified using TRXPL software, which produces input files for GS2 from TRANSP analysis. As was found from the earlier simulations, the linear gyrokinetic simulations generally support the picture of ion/electron temperature gradient (ITG/ETG) microturbulence driving high c i /c e and that stable ITG Figure 2 shows ITGs destabilized at, as well as outside, the ITB region with g lin in laboratory units. As before [6] , ETGs are strongly unstable at and outside the ITB, with g lin =1.9 MHz and 2.5 MHz. Initial nonlinear calculations [7] in the ITG-TEM range of wavelengths for C-Mod confirm the linear simulations, which predicted reduced ITG instability inside the ITB region before formation, without invoking E¥B shear suppression of turbulence [8] .
II. Toroidal rotation suppression of microturbulence: comparison to transport analysis
Thermal diffusivities from nonlinear microturbulence simulations outside the barrier region may be modified with the Waltz prescription [8] for ExB shear corrections, making use of the linear growth rates. The approximate Waltz quench rule for reduction of nonlinear ITG drift-wave diffusion by ExB shear compares the maximum rates of linear growth to the toroidal velocity shearing, leading to a transport reduction factor K [9] . c=Kc GS2 =c GS2 [1- Min{1,G|g ExB . At C-Mod's high density, c eff is more accurately known than c e and c i . Simulations are compared to c eff rather than the nonequilibrium, heat pulse c e hp [4] . No anomalous transport is found in the core, consistent with simulations which show no strongly unstable linear microstabilities there. Gyrokinetic calculations are unlikely to yield significant nonlinearly destabilized turbulence in the core, given the flat density and temperature profiles. Self-sustained drift wave turbulence is not likely; the collisionality C~10 -3 <<1 [12] .
In Table I k r q s eff
